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Justification

By

Honorable Brendan T. Byrne 
2 1 JUL 1SO DiStribut in/

Governor of New Jersey ...... X 1 t Codes

Trenton, New Jersey 08621 Availand/or

Dear Governor Byrne:

Inclosed is the Phase I Inspection Report for Electric Light Pond Dam in
Bergen County, New Jersey which has been prepared under authorization of the
Dam Inspection Act, Public Law 92-367. A brief assessment of the dam's
condition is given in the front of the report.

Based on visual inspection, available records, calculations and past
operational performance, Electric Light Pond Dam, a high hazard potential
structure, is judged to be in fair overall condition. The dam's three
spillways are considered inadequate because a flow equivalent to 91 percent
of the Spillway Design Flood -SDF- would cause the dam to be overtopped.
The SDF, in this instance, is one half of the Probable Maximum Flood (PMF).
The decision to consider the spillways inadequate instead of seriously
inadequate is based on the determination that overtopping of the dam would
not significantly increase the hazard to loss of life downstream from that
which would exist just before overtopping failure. To ensure adequacy of
the structure, the following actions, as a minimum, are recommended:

a. The spillways' adequacy should be determined by a qualified

professional consultant engaged by the owner using more sophisticated
methods, procedures, and studies within twelve months from the date of
approval of this report. This should include the installation of a
tailwater gage and a determination of the ability of the dam to withstand
overtopping. Within three months of the consultant's findings, remedial
measures to ensure spillway adequacy should be initiated.

b. The following remedial actions should be completed within twelve
months from the date of approval of this report:

(1) Investigate the embankment for animal burrows and fill in the
burrows with an impervious material.

APPROVED FOR PUBLIC RELEASE;
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(2) Repair all eroded, cracked and spalled concrete with epoxy
cement.

(3) Clean and repaint all the steel-work on the operating
mechanisms. Repair the stem stand concrete support and install a new valve
at the west spillway.

(4) Install new discharge conduit at the west spillway.

(5) Install an access bridge across the east spillway and install a
new sluice gate with the operating mechanism located on the access bridge.

(6) All brush and trees should be removed from the downstream slope
and emergency spillway to avoid problems which may develop from their
roots. The embankment should then be seeded to develop a growth of grass
for surface erosion protection.

(7) The owner should inspect the dam for seepage during the
refilling operation.

C. The owner should develop an emergency action plan (if one is not
already available) outlining actions to be taken by the operator to minimize
downstream effects of an emergency and establish a flood warning system for
the downstream communities within three months from the date of approval of
this report.

d. Within one year from the date of approval of this report the owner
should develop written operating procedures and a periodic maintenance plan
to ensure the safety of the dam.

A copy of the report is being furnished to Mr. Dirk C. Hofman, New Jersey
Department of Environmental Protection, the designated State Office contact
for this program. Within five days of the date of this letter, a copy will

.1also be sent to Congressman Harold Hollenbeck of the Ninth District. Under
the provision of the Freedom of Information Act, the inspection report will
be subject to release by this office, upon request, five days after the date
of this letter.

Additional copies of this report may be obtained from the National Technical
information Services (NTIS), Springfield, Virginia 22161 at a reasonable
cost. Please allow four to six weeks from the date of this letter for NTIS
to have copies of the report available.
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Honorable Brendan T. Byrne

An important aspect of the Dam Inspection Program will be the implementation
of the recommendations made as a result of the inspection. We accordingly
request that we be advised of proposed actions taken by the State to
implement our recommendations.

Sincerely,

1 Incl JAMES G. TON
As stated Colonel, Corps of Engineers

District Engineer

Copies furnished:
Mr. Dirk C. Hofman, P.E., Deputy Director
Division of Water Resources
N.J. Dept. of Environmental Protection
P.O. Box CN029
Trenton, NJ 08625

Mr. John O'Dowd, Acting Chief
Bureau of Flood Plain Regulation
Division of Water Resources
N.J. Dept. of Environmental Protection
P.O. Box CN029
Trenton, NJ 08625
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ELECTRIC LIGHT POND DAM (NJ00245)

CORPS OF ENGINEERS ASSESSMENT OF GENERAL CONDITIONS

This dam was inspected on 12 November and 3 December 1979 by Harris-ECI
Associates, Inc., under contract to the State of New Jersey. The State,
under agreement with the U.S. Army Engineer District, Philadelphia, had this
inspection performed in accordance with the National Dam Inspection Act,
Public Law 92-367.

Electric Light Pond Dam, a high hazard potential structure, is judged to be
in fair overall condition. The dam's three spillways are considered
inadequate because a flow equivalent to 91 percent of the Spillway Design

Flood -SDF- would cause the dam to be overtopped. The SDF, in this
instance, is one half of the Probable Maximum Flood (PMF). The decision to
consider the spillways inadequate instead of seriously inadequate is based
on the determination that overtopping of the dam would not significantly
increase the hazard to loss of life downstream from that which would existSjust before overtopping failure. To ensure adequacy of the structure, the

following actions, as a minimum, are recommended:1 a. The spillways' adequacy should be determined by a qualified
professional consultant engaged by the owner using more sophisticated
methods, procedures, and studies within twelve months from the date of

approval of this report. This should include the installation of a
tailwater gage and a determination of the ability of the dam to withstand
overtopping. Within three months of the consultant's findings, remedial
measures to ensure spillway adequacy should be initiated.

b. The following remedial actions should be completed within twelve
months from the date of approval of this report:

(1) Investigate the embankment for animal burrows and fill in the
burrows with an impervious material.

(2) Repair all eroded, cracked and spalled concrete with epoxy
cement.

(3) Clean and repaint al I the steel-work on the operating
mechanisms. Repair the stem stand concret, stipport and install a new valve
at the west spillway.

(4) Install new discharge conduit at the west spillway.

(5) Install an access bridge across the east spillway and install a
new sluice gate with the operating mechanism located on the access bridge.

(6) All brush and trees should be removed from the downstream slope
and emergency spillway to avoid problems which may develop from their
roots. The embankment should then be seeded to develop a growth of grass
for surface erosion protection..1
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(7) The owner should inspect the dam for seepage during the

refilling operation.

c. The owner should develop an emergency action plan (if one is not
already available) outlining actions to be taken by the operator to minimize

downstream effects of an emergency and establish a flood warning system for

the downstream communities within three months from the date of approval of
this report.

d. Within one year from the date of approval of this report the owner
should develop written operating procedures and a periodic maintenance plan

to ensure the safety of the dam.

APPROVED: -
"JAMES G.TO
Colonel, Corps of Engineers
District Engineer

DATE:

ti'

I



HACKENSACK RIVER BASIN

PASCACK BROOK, BERGEN COUNTY

NEW JERSEY

ELECTRIC LIGHT POND DAM

NJ00245

PHASE I INSPECTION REPORT

NATIONAL DAM SAFETY PROGRAM

APPROVED FOR PUBLIC RELEASE;
DISTRIBUTION UNLIMITED.

DEPARTMENT OF THE ARMY

PHILADELPHIA DISTRICT, CORPS OF ENGINEERS

PHILADELPHIA, PENNSYLVANIA 19106

JANUARY, 1980



PHASE I INSPECTION REPORT

NATIONAL DAM SAFETY PROGRAM

Name: Electric Light Pond Dam, I.D, NJ 00245
State Located: New Jersey
County Located: Bergen
Stream: Pascack Brook
River Basin: Hackensack River
Date of Inspection: November 12 and December 3, 1979

Assessment of General Condition

Electric Light Pond Dam is an earthfill embankment dam containinq a west
spillway, an east spillway, and just right of the east spillway, an emer-
gency spillway. The overall condition of the dam is considered fair.
There is no major sign of distress or instability of the embankment
although minor surface cracks were noted in the emergency spillway.
The operating mechanism for the east spillway low level outlet is missing,
and at the time of inspection, the west spillway outlet control was not
operative. The hazard potential is rated as "high".

The adequacy of Electric Light Pond Dam is considered questionable in
view of its lack of spillway capacity to pass the SDF (1/2 PMF) without
overtopping the dam. The spillway is capable of passing a flood equal
to 45 percent of the PMF (90 percent of the 1/2 PMF), and is rated
"inadequate".

At present, the engineering data available is not sufficient to make a
definitive statement on the stability of the dam. The following actions,
therefore, are recommended along with a timetable for their completion.
All recommended studies should be conducted by an engineer qualified
in the design and construction of dams.

1. Carry out a more precise hydrologic and hydraulic
analysis of the dam within twelve months, to deter-
mine the need and type of mitigating measures
necessary. Based on the results of these studies,
remedial measures should be instituted. This
should include the installation of a tailwater
gage.

2. Investigate embankment for animal burrows and
fill in the burrows with an impervious material.



3. Repair all eroded, cracked and spalled concrete
with epoxy cement, within twelve months.

4. Clean and repaint all the steel-work on the oper-
ating mechanisms. Repair stem stand concrete
support and install a new valve at the west spill-
way. This work should be completed within twelve
months.

5. Install new discharge conduit at west spillway,
within twelve months.

6. Install access bridge across east spillway and
install new sluice gate with operating mechanism
located on access bridge, within twelve months.

7. All brush and trees should be removed from the
downstream slope and emergency spillway to avoid
problems which may develop from their roots. The
embankment should then be seeded to develop a
growth of grass for surface erosion protection.
This program should be started within twelve
months.

8. The owner should develop an emergency action
plan (if one is not already available) out-
lining actions to be taken by the operator to
minimize downstream effects of an emergency
and establish a flood warning system for the
downstream communities within three months.

9. The owner should inspect the dam for seepage
during the refilling operation.

Furthermore, while of a less urgent nature, the following additional
action is recommended and should be carried out within twenty-four
months.

The owner should develop within one (1) year after
formal approval of the report, written operating
proceduri: .b &,d a periodic maintenance plan to insure
the safety of the dam.

ohn P.Talerico, P.E.
HARRIS-ECI ASSOCIATES
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PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase I Investiga-
tions. Copies of these guidelines may be obtained from the office of
theChief of Engineers, Washington, D.C. 20314. The purpose of a
Phase I Investigation is to identify expeditiously those dams7
which may pose hazards to human life or property. The assessment
of the general condition of the dam is based upon available data
and visual inspections. Detailed investigation, and analyses in-
volving topographic mapping, subsurface investigations, testing,
and detailed computational evaluations are beyond the scope of a
Phase I investigation; however, the investigation intended to
identify any need for such studies.

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions
at the time of inspection along with data available to the inspec-
tion team. It is important to note that the condition of a dam
depends on numerous and constantly changing internal and external
conditions, and is evolutionary in nature. It would be incorrect
to assume that the present condition of the dam will continue to
represent the condition of the dam at some point in the future.
Only through continued care and inspection can there be any chance
that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed hydrologicI
and hydraulic analyses. In accordance with the established Guide-
lines, the Spillway Test flood is based on the estimated "Probable
Maximum Flood" for the region (greatest reasonably possible storm
of relative spillway capacity and serves as an aide in determining
the need for more detailed hydrologic and hydraulic studies, con-
sidering the size of the dam, its general condition and the down-*
stream damage potential.
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

ELECTRIC LIGHT POND DAM, I.D. NJ00245

SECTION 1

1. PROJECT INFORMATION

1.1 General

a. Authority

The National Dam Inspection Act (Public Law 92-367, 1972) provides for
the National Inventory and Inspection Program by the U.S. Army Corps of
Engineers. This inspection was made in accordance with this authority
under Contract C-FPM No. 35 with the State of New Jersey who, in turn,
is contracted to the Philadelphia District of the Corps of Engineers,
and was carried out by the engineering firm of Harris-ECI Associates,
Woodbridge, New Jersey.

b. Purpose of Inspection

The visual inspection of Electric Light Pond Dam was made on
November 12, 1979. The purpose of the inspection was to make a
general assessment as to the structural integrity and operational
adequacy of the dam embankment and its appurtenant structures.

c. Scope of Report

The report summarizes available pertinent data relating to the
project; presents a summary of visual observations made during the
field inspections; pesents an evaluation of hydrologic and hydraulic
conditions at the site;presentsan evaluation as to the structural
adequacy of the various project features; and assesses the general
condition of the dam with respect to safety.

1.2 Description of Project

a. Description of Dam and Appurtenances

Electric Light Pond Dam is an earthfill dam approximately 588 feet
long and 20.6 feethigh with two main spillways and one emergency
spillway. The main spillways are located at the east and west end of
the dam with the emergency spillway located immediately west of the
east spillway. The top of the embankment is 12 feetwide and the up-

.I stream and downstream faces are sloped at 2.5H: IV and 2H: IV,re-
spectively. A 12-inch wide concrete core wall extends from the west
spillway 94 feet into the embankment.

1 1.



The main spillways are ungated modified concrete ogee overflows with
crest elevations 5.6 feet below the top of the embankment. The east
spillway is 20.0 feet wide while the west spillway is 47 feet wide and
is reinforced by two concrete buttresses. The emergency concrete spill-
way which was constructed over the section of embankment that failed
in 1945, is 66 feet wide with a crest elevation 2.5 feet above the main
spillways. A steel sheeting cutoff wall is located under the emergency
spillway and extends 21 feet into the embankment.

Two 48-inch concrete pipes located at the east and west spillways are
used to lower the lake. They are controlled by sluice gates on the
upstream face of the dam. The discharge through the east spillway is
directly into the downstream channel while the discharge through the
west spillway goes through an abandoned power house before entering
the channel. The gate at the west spillway is a hand operated rising
stem steel gate. There is no operating mechanism at the east spillway
and the gate must be removed manually to open it.

Two boring programs were performed for this dam. In 1946, Riley
Engineering and Drilling Co. drilled six holes along the dam's crest
(Plate 9). An additional program was performed in 1951. A Hobelmon,
Argenti, and Kuhn construction plan (Plate 10), shows four toe borings.
The driller was not identified.

The six crest borings classify the embankment as sand and gravel with
the foundation, generally, clay, fine sand and gravel. Rock, indenti-
fied as sandstone, is greater than 20 feet below the dam's toe.

A generalized description of soil conditions is contained in Report No.
4, Bergen and Hudson Counties, Engineering Soil Survey of New Jersey,
by Rutgers University. The report describes the downstream area as
recent alluvium. The remaining portions of the lake is classified as
stratified drift.

Recent alluvium are soils transported to their present location by
surface water and stream flow. The soils range in size from clayey
silt to gravelly silt and sand. They have been altered from their
parent material by alluvial action and sedimentation. Stratified
drift is non-residual materials deposited by the Wisconsin glacier.
The drift is assorted, relatively homogeneous material, mainly sand
sizes, with varying amounts of silt and gravel. The underlying rock
is deep and is described on Geologic Overlay Sheet 23 as the Brunswick
Formation. This formation is primarily shale with interbedded sand-
stone.

2



b. Location

Electric Light Pond Dam is located on Pascack'Brook in the Borough of
Park Ridge, Bergen County, New Jersey. It is approximately 1,300 ft.
upstream from the Park Avenue Bridge and is accessible from Mill
Avenue.

c. Size Classification

According to the "Recommended Guidelines for Safety Inspection of Dams"
by the U.S. Departet of the Army, Office of the Chief of Engineers, the
dam is classified in the dam size category as being "small", since its
storage area of 65 acre-feet is less than 1,000 acre-feet. The dam is
also classified as small because its height of 20.6 feet is less than
40 feet. The overall size classification of Electric Light Pond is
small.

d. Hazard Classification

A hazard potential classification of "high" has been assigned to the
dam on the basis that a hypothetical failure would result in excessive
damage to commnercial and borough owned property downstream of the dam.
In addition, the immediate downstream area is used-for recreational
purposes with a park, pool, and tennis courts so that the possibility
exists of the loss of more than a few lives in the event of dam failure.

e. Ownership

Electric Light Pond Dam is owned by:

Borough of Park Ridge
55 Park Avenue
Park Ridge, New Jersey 07656

Attention: Mr. Charles E. Gasior
Borough Administrator
(201) 573-1800

f. Purpose

* Electric Light Pond Dam is presently used for recreational and esthetic

purposes only. It was originally used to generate electricity.

L 3



g.Design and Construction History

Information concerning the original dam, which was constructed around
1900, is very limited. During the July, 1945 flood, the dam was over-
topped and a section of embankment failed. The extent of the damages
caused by the failure-are not available. In 1952, modifications and re-
construction of the existing dam began with the intention of increasing
the overflow capacity. To accomplish this the two existing spillways
were lowered and an emergency spillway was provided at the area of
embankment failure. Construction was completed in 1954, and since then
there have not been any additional modifications.

h. Normal Operation Procedures

The discharge from the pond is normally unregulated and is allowed to
naturally balance discharge with inflow into the pond. There are two
low-level outlets in the pond, one at the east spillway and one at the
west spillway. The outlets are controlled by sluice gates which when
open discharge the water through 4 ft. concrete openings. The one at
the east spillway discharges directly into the downstream channel while
the one at the west spillway discharges through the abandoned powerhouse
into the downstream channel. The gate through the west spillway is
manually operated while the- gate at the east spillway is presently in-
operative.

4



1.3 Pertinent Data

a. Drainage Area 14.2 sq.mi.

b. Discharge at Dam Site

Maximum known flood at dam site: July 23, 1945.
Height of overtop unknown.

Ungated spillway capacity at 4,634 cfs (elev. 137.6) NGVD
elevation of top of dam:

Total spillway capacity at 5,490 cfs (elev. 137.84)'NGVD
maximum pool elevation (SDF):

c. Elevation (Feet above NGVD)

Top of dam: 137.6

Maximum pool design surcharge (SDF): 137.84

Recreation pool: 132.2

Spillway Crest - East and West: 132.0

Emergency spillway crest: 134.5

Streambed at centerline of dam: 117.0 (estimated)

Maximum tailwater - East: 120.5 (estimated)
- West: 119.5 (estimated)

d. Reservoir

Length of maximum pool: 1,700 ft.(estimated)

Length of recreation pool: 1,400 ft.(estimated)

e. Storage (acre-feet)

Recreation pool: 22 (elevation 132.2 NGVD)

Top of dam: 63.0

Maximum pool (SDF): 65.0

f. Reservoir Surface (acres)

Top of dam: 9

Spillway crest: 7

5



g. Dam

Type: Earth fill with three concrete
spillways: 2 main (East & West)
and one emergency spillway.

Length: 588 ft.

Height: 20.6 ft.

Top width: 12 ft.

Side slopes - Upstream: 2.5H:1V
- Downstream: 2.011:IV

Zoning: Unknown

Impervious core: Concrete = 94± ft;
Steel sheeting = 20± ft; and
remainder is unknown

Cutoff: None

Grout curtain: None

h. Diversion and Regulating Tunnel

N/A

i. Spillway

Type - East and West: Modified concrete ogee; ungated.

Emergency: Concrete; trapezoidal; ungated,

Length of weir - East: 20 ft.
- West: 47 ft.
- Emergency: 66 ft.

Crest elevations - East and West: 132 ft. NGVD

Emergency: 134.5 ft. NGVD

Gates: None

U.S. Channel: Electric light pond

D/S Channel: D/S channel from East spillway
merges with 0/S channel from West
spillway at a distance of approx.

(.1 800 ft. from East spillway.

6



j. Regulating Outlets

Low level outlet: 2-48-inch pipes

Controls: Manually operated gate valve
(now, in open position)

Emergency gate: None

Outlet: 122.2 NGVD

A



SECTI ON 2

2. ENGINEERING DATA

2.1. Design

Computations pertaining to the original construction of the dam are
not available from the New Jersey Department of Environmental Protection
(NJ-DEP) or from the owner. Drawings dated 1940, are on file at the Trenton
office of the NJ-DEP. Also on file at the NJ-DEP are plans for reconstruction
of the dam in 1952.

Some soil data is available from borings taken through the existing
embankment in 1946 and in 1951. The sampling was done as part of the
modification and reconstruction of the dam. In addition, other borings
were taken within the pond in 1975 for the dredging of the pond. No
soil properties were given for any of the borings.

2.2 Construction

No records have been found covering the original construction of the
dam. However, there is information available pertaining to the repairs
and modifications of the dam during 1952-1954. This information, in the
form of the contract drawings, specifications and progress reports, is
on microfiche at the NJ-DEP. A brief summary of the reconstruction
history has been provided in Section 1.2g.

2.3 Operations

No records of operation of the dam are available. The pond is allowed
to operate naturally without regulation.

2.4 Evaluation

a. Availability

The engineering data concerning the reconstruction of the dam and the

borinq data of the existing embankment is available from the NJ-DEP.

b. Adequacy

The engineering data available was adequate to perform hydrologic and
hydraulic computations, but was insufficient to perform stability
computations. A preliminary assessment could be made based on visual

AJ observations.

c. Validity

Information contained in the drawings and checked by limited field
measurements appears to be valid.

8



S EC T 1 O N 3

3. VISUAL INSPECTION

3.1 Findings

a. General

The visual inspection of Electric Light Pond Dam revealed the dam and
spillways to be in fair condition and in need of repairs.

At the time of the visual inspection water in the reservoir was drained
to permit dry dredging operations currently being performed. The reservoir .

water was being channeled into low-level outlet drains at the abandoned
powerhouse near the west spillway and at the east spillway. According
to the owner, the reservoir should be refilled during the summner of 1980.

b. DamV

The earth embankment appears to be sound. No surface cracking on the
embankment or at the toe was noted. Erosion of the embankment was limited
to a worn footpath behind the left abutment of the west spillway. No
misalignment of the embankment in the horizontal or vertical plane was
observed. Numerous trees, small and medium sized, are growing on top and
on both sides of the embankment. No cracks or spalling of the concrete
core, or parting of the steel sheeting on top of the embankment, were
noticed. No seepage or sloughing was found in any portion of the down-
stream face of the embankment. No evidence of burrowing by animals was
observed; however, at the time of the inspection the embankment was covered
with leaves, therefore the possibility does exist that there may be burrow
holes in the embankment.

c. Appurtenant Structures

1. Spillways

Three concrete spillways exist-one on the embankment's west side, one on
its east side (emergency spillway) and one adjacent to the emergency spill-
way. No seepage or leakage was noticed at any of the spillways. Severe
spalling was noticed at the left interface and at the two buttresses of
the west spillway. Minor spalling was noticed at the right interface of
the west spillway. A vertical crack was noticed in the retaining wall
on the right side of the west spillway. Severe spalling and a horizontal
crack were noticed on the right abutment of the east spillway. Surface
cracks along the emergency spillway were noticed with trees and shrubs
growing in these cracks. A longidutinal crack exists across the east
spillway. Horizontal and vertical alignment of the crests of the spill-
ways appeared good.



2. Outlet Works

There was no cracking or spalling of the concrete surfaces in the
stilling basins. A four foot diameter concrete sluice way with trash
rack , located at the east base of the abandoned powerhouse and west
of the west spillway, is in good condition. The sluice gate for this
west spillway was open for the above mentioned current dredging oper-
ations. Water through the powerhouse exits through two concrete
notches (3ft. x 2 ft. & 5 ft. x 3 ft.) at the south base of the
powerhouse into the channel. A four foot diameter concrete sluice
way, at the west base of the east spillway, is in good condition.
No sliding gate and no operating mechanism were present at the sluice
way. Water through the sluice way at the east spillway exits onto a
concrete apron.

The concrete foundation supporting the operating mechanism is sub-
stantially deteriorated and additional bracing (steel channels)
have been added to support the stand. Also, at the time of in-
spection the representativefrom the borough were unable to lift
the hand wheel over the valve stem to demonstrate the gate oper-
ation.

d. Reservoir Area

The reservoirs' side slopes are moderate. There is no indication
of slope instability. As previously mentioned, water in the
reservoir was drained to permit dry dredging operations for the
removal of silt buildup.

e. Downstream Channel

Two downstream channels exist--one from the west spillway and one from
the east. These channels meet approximately 800 feet from the east
spillway. Channels are in good condition.

Approximately 700 feet from the east spillway, 100 feet before both
channels meet, a roadway bridge crosses the east channel.

10



S E C T IO N 4

4. OPERATIONAL PROCEDURES

44.1 Procedures

There areno formal operating procedures established at Elictric Light
Pond Dam. It is used to impound water for recreational activities with
the level of the lake normally being maintained by unregulated discharge
over the spillways. Prior to major storms the level in the pond is

4lowered by opening the sluice gate in the west spillway to allow for
the additional runoff.

4.2 Maintenance of the Dam

The dam is maintained by the Borough of Park Ridge. There is no program
of regular inspection and maintenance of the dam and appurtenant structures.

4.3 Maintenance of Operating Facilities

The low-level outlet operating facilities consist of two sluice gates. The
operating mechanism for the east gate is missing and the gate is removed
manually when they need to open it. The opening and closing of the gates
is the responsibility of the Electric and Water Division of the Borough.

4.4 Evaluation

The dam and pond appear to be maintained in a serviceable condition;
although the concrete has been allowed to deteriorate without repair. Such
repairs as recommended should be undertaken to prevent further deterioration.

11



SECTION 5

5. HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

a. Design

The drainage area above Electric Light Pond Dam is approximately 14.2
square miles. A drainage map of the watershed of the dam site is
presented on Plate 1, Appendix D.

The topography within the basin is moderately sloped. Elevations range
from approximately 640 feet above NGVDat the north end of the water-
shed to about 132 feet at the dam site. Land use patterns within the
watershed are 50% woodland and 50% residential developmert scattered
around the basin.

The evaluation of the hydraulic and hydrologic features of the dam
and lake was based on criteria set forth in the Corps Guidelines
and additional guidance provided by the Philadelphia District, Corps
of Engineers. The Spillway Design Flood for the dam falls in a range
of PMF to PMF. In this case, the lower end of the range, PMF,
is chosen since the dam height is at the middle to lower range of
the size catagory.

The pnobable maximum flood (PMF) was calculated from the probable
maximum precipitation using Hydrometeorogical Report No. 33 with
standard reduction factors.

The unit hydrograph was determined by Snyder's Method. Snyder's
peaking coefficient Cp was specified by the COE as 0.83. The
synthetic unit hydrograph was developed with the aid of the HECI-DB

program.

Initial and infiltration loss rates were applied to the Probable
Maximum Precipitation to-obtain rainfall excesses. The rainfall
excesses were applied to the unit hydrograph to obtain the PMF
and various ratios of PMF utilizing program HECl-DB.

The SDF peak outflow calculated for the dam is 5490 cfs. This value
is derived from the PMF, and results in overtopping of the dam,
assuming that the lake was originally at the spillway crest elevation.

The stage-outflow relation for the spillway was determined from the
geometry of the spillway and dam utilizing HECl-DB program.

12
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The reservoir stage-storage capacity relationship was computed directly
by the conic method, utilizing the HECI-DB program. The conic method
assumes that the reservoir capacity resembles a series of vertically
stacked cones. The reservoir surface areas at various elevations were
measured by planimeter from a U.S.G.S. Quadrangle topographic map.
Reservoir storage capacity included surcharge levels exceeding the top
of the dam, and the spillway rating curve was based on the assumption
that the dam remains intact during routing.

A breach analysis indicates that the hazard potential for loss of life
downstream, due to dam failure from overtopping, is n6t significantly
greater than that which exists without failure.

Drawdown calculations indicate that to empty the lake to an elevation
of approximately 122.2' NGVDthrough the two low-level sluices would
take 0.9 hours, assuming a 2 cfs/square mile inflow.

b. Experience Data

No record of reservoir stage or spillway discharge are maintained for
this site.

c. Visual Observation

Two downstream channels exist-one from the west spillway and one from
the east-joining approximately 800 feet downstream from the east spill-
way. Channels are well defined with trees growing on their banks. A
roadway bridge crosses the east channel approximately 700 feet from
the east spillway. A municipal building, Borough of Park Ridge, a
lumber yard and a recreation area are approximately 1200 feet from the
east spillway.

The reservoir's side slopes are moderate and do not exhibit signs of in-
stability. At the time of the inspection the water in the reservoir was
drained to permit dry dredging operations for the removal of silt buildup.

d. Overtopping Potential

A storm of magnitude equivalent to the SDF would cause overtopping of the
dam to a height of 0.27 feet. Computations indicate that the dam can
pass approximately 45% of the PMF without overtopping the dam crest.
Since one half the PMF is the Spillway Design Flood (SOF) for this dam,
according to the Recommended Guidelines for Safety Inspection of Dams by
the Corps of Engineers, the spillway capacity of the dam is assessed as
"inadequate".

13



SECTION 6

6. STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations

]The dam structure shows no sign of cracking,settlement or differential
movement that would suggest instability. Since the pond was drained for
the dredging operation it could not be determined whether or not there is
seepage. Trees and brush on the top and both sides of the embankment as
well as along the top of the emergency spillway could pose a threat to
stability and should be removed.

b. Design and Construction Data

No design computations were uncovered during the report preparation
phase. No data was obtained on the type and limits of core between
the steel sheet piling and the concrete core sections. No embankment or
foundation soil parameters are available for carrying out a conventional
stability analysis on the embankment. No construction data or specifi-
cations relating to the degree of embankment compaction are available
for use in the stability analysis.

c. Operating Records

No operating records are available relating to the stability of the dam.
During the July 1945 flood, the dam was overtoppped washing out a portion
of the embankment near the east spillway.

d. Post-Construction Changes

A history of the dam is given in Section 1.2g. The principal changes
relating to the stability of the dam are: the widening of the embankment,
the lowering of the two main spillways and the construction of an emer-
gency spillway in 1952.

e. Static Stability

A static stability analysis was not performed for Electric Light Pond Dam
because the lack of data on which to base assumptions of material properties
within embankment zones might produce misleading results, but based on
the findings of the visual inspection, the preliminary assessment of
static stability is that it is satisfactory.

14

144



f. Seismic Stability

The dam is located in Seismic Zone 1, as defined in Recommended
Guidelines for Safety Inspection of Dams, prepared by the Corps
of Engineers. In general, projects located in Seismic Zones 0,1
and 2 may be assumed to present no hazard from earthquake, provided
the static stability conditions are satisfactory and conventional
safety margins exist. Since static stability safety factors have
not been confirmed, it cannot be stated that seismic stability is
satisfactory.

Ii

.1

1 15I I



SECTION 7

7. ASSESSMENT/REMEDIAL MEASURES

7.1 Dam Assessment

a. Safety

The dam has been inspected visually and a review has been made of the
available engineering data. This assessment is subject to the limita-
tions inherent in the visual inspection procedures stipulated by the
Corps of Engineers for a Phase I report.

The safety of Electric Light Pond dam is in question because the dam
does not have adequate spillway capacity to pass the PMF or even of
the PMF without overtopping. The dam's present spillway capacity is
about 45% of the PMF.

Embankment overtopping will carry with it a high risk of total embank-
ment failure by the erosive action of the overflowing water.

No definitive statement pertaining to structural safety can be made
without knowledge of the phreatic surface across the embankment
section , the engineering properties of the various embankment and
foundation materials and their distribution or zoning throughout the
dam's section.

b. Adequacy of Information

The information uncovered was adequate to perform hydrologic and
hydraulic computations. The data was insufficient to perform an ade-
quate evaluation of dam stability.

c. Urgency of Studies

Carry out a more precise hydrologic and hydraulic analysis within twelve
months, to determine the need and type of mitigating measures necessary.
This should include the installation of a tailwatergage, and determin-
ation of the ability of the dam to withstand overtopping.

16



7.2 Remedial Measures

a. Alternatives for increasing Spillway Capacity

Alternatives for increasing spillway capacity are as follows:

1. Increase the embankment height thuspermitting a
higherdischarge to pass over the spillway and
reducing the possibility of overtopping.

2. Lower the emergency spillway crest elevation.

3. Widen the emergency spillway structure.

4. A combination of any of the above alternatives

b. Recommendations to be undertaken within 12 months

1. Investigate embankment for animal burrows and
fill in the burrows with an impervious material.

2. Repair all eroded, cracked and spalled concrete
with epoxy cement.

3. Clean and repaint all the steel-work on the oper-
ating mechanisms. Repair stem stand concrete
support and install a new valve at the west spill-
way.

4. Install new discharge conduit at west spillway.

5. Install access bridge across east spillway and
install new sluice gate with operating mechanism
located on access bridge.

6. All brush and trees should be removed from the
downstream slope and emergency spillway to avoid
problems which may develop from their roots. The
embankment should then be seeded to develop a
growth of grass for surface erosion protection.

The following additional actions are recommended:

1. The owner should develop an emergency action
plan (if one is not already available) out-
lining actions to be taken by the operator to
minimize downstream effects of an emergency and
establish-a flood warning system for the down-
stream communities within three months.

17



'2. The owner should inspect the dam for seepage during the

refilling operation.

d. 0 & M Procedures

The owner should develop, within one (1) year after formal approval of
the report, written operating procedures and a periodic maintenance
plan to insure the safety of the dam.

18
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APPENDIX A

CHECK LIST - VISUAL OBSERVATIONS

CHECK LIST - ENGINEERING, CONSTRUCTION

MAINTENANCE DATA



LA-1

CjC
c .

CLL

U-1

S.-

0 CDj



CC

-

EN
oU S. Q .

* C,

or

4.))

>.,.

4-J 4.-

LnL

3, 7.3

V) I p

0 Q 0V

V. .- u

Ls C .- (L) 0j

Q)) idmO

> L fLJ4- u (U
Nd (L) to

(A = 4-') ) Ca(4ca It
S.- Cc- Q

x u0( t 0

'I. C
-L 0 . 0

C- S- C h,-

LofoF-t 3Ce 0 4 -

co. C)0 00

La.J4 4)0

0)( V)e~. a)

UD c4- (U V) 0
d) LLC I C

La 4, 0.-

) -Z V) (A' 0 A m>-



4) (U

> 0
0 u0E

CD 0w K4
0 E~

LUu

u 4-

Q~ VI4-
I s-~ 0)

0 EU

U. 0E

V) .u.

L-) 0

C.. 4..

C5 =

C c

o W l CD

0

+3

=~~I 0-wr-c
=~ 0L = .J 0 )=
V) u4, ~ V)2 INc :



ice

I

uiS.-

W0 -CC

cc0

C,0

CA

LU >U
Vn1L m 0

oC c.)

0 cc
i-j 0

4n.LU UQL



(U

0 4

0 )

&A0

I(CA

I00

0 i.

oA 4-

3:) 0 4-
0 4-

a) >1 .~

%o 4- C

v 4--

o 1 0

- C 0 -

'U u- 4-

oo M: (1

>- -Q 1 E
0 r- . .- c

S- 0)- S.- cm31
4 o 4- Zr

s - 4-4
M) 0- 4-'

C- 0. a) L(A 0L

M 4- 0l 4-. 4-
o d-' -44-'4)

r-3 CCZLU(
oi-. o 4-:mI

W-o- -
S-'t-0 0) 1- .- cra

4JU C C cuJ V) w -

~~>>0 4-4J

(U (A

E10. 4W 5- 0 0

CE 44



S--S

cC S-L

oS >.

I00.

0:0

4J)

M .0 (A00)

CA. = w-
41~ 4-' u )

x f1 uV~ 0

w)CO ~ S- 
0C 4m~

,: u to tz 0 0
..JLu V) to 0)

ul a) 300

_O EO m0u (

4J 4J) ~ L 0.

WU 4) 41 0)I- (U I- .
LU 30.-U CU. 4->Jn0Ca. 9+- (A0 4J- a-

41~)U 0 'D .j
W 0n0 cc0 CA>

3: Y. 4.1 Q) CA3 0
<.. 4-3 4-)00) C-Q 0m

U-U-4

4A QI-4-

L U 0j Mn- 4~~~~~I~( "~W.~~ -. 0 0U0
4-) 4. >w4. LAJLV 0

= 4.)0 0)Oi~~ >1)0 -J to 4-

u (LI4- )



I.-

LzJ

'0

~cm

LUL

~S-
0..

ujLcu

4=4)

4-)

3c L3

0A 0 d
j 1-- 0

Q. a 0 0
w< U S- LIZ



Q8

(X

M W

U C/I

00
Ln'

czz

0 -C



U1

U-,i

U-

W LL4

r- V) L r
U-, o

l 0c



10

S- 0

o

CD to

C~ w
4-j 0

L. S-
vi0 .1

a.'A



u11

I--

C-)-

u 1

> Eu

Li) 0

V-) LA

co 0 0)

.1> cIU A

C) C) 0)

1-) S- C

0 = 42
0~ 4J <

L0. 2:S-4

Q- 4- C) 00U

LL.~~~0 CDto4..)LL
=/) a) CD004

-W o CD
4J 0 CoC%

Ln .0

LI. 44
0 (1) LAJ cu

4J M 4-0
0L C) X.-

4u *S*-N C) c

0, 0-I 0 CC

CD 0 00. -j 0. 0.(a V) .. )0 < tv



12

0 LO

t 4-) k.

*1~ 00.

-0 4-

-Q)0

E Q)

0 *
CAC

C), * cc

x V;

S- = 4--
0L 4-) CLL L

ic (U .-J
4- (15 S- L)

S- (aE

E uI 00 >% 0 E c 0E>C0) CU S.- S.

0- 0 C* 0) x

o 0c c0
S-i S- CO7L m I- * .

Z: j ~ =OQ 00 S-0 Q) .0c D
in. S- 0-f - I- . c

C) 0c' eco. to c ci ci
LU '> CLc 0'- (U-

4- LU 2-o) t uS o t mJ +- 4~-
LU~~~~? > 0 - >04- 0 0

T- -CL to < dl

C..., -D

I U 0 L
CD CD-

iI*~ 0 I-

'A I

< Ln "Ein



13

0 q0

S-S

LIi

-0
ea

O4-

(V17 .>~ Q_

C) 0

L)7)
c 4.- Cd,

000F- E

(a 0

- eo f- m (

Q

LJ) (2) *rj cC f ru
r-. 0z (- r-)

0) i 0 >

-o a, ~ 0C 0 0V0

CD -

) -V

Ln C

Li CiL.)

Q - 1 -E Cl-.
uj -o ~V.1 CAWCD

< -
0- czh-



14

-~4-

4- 4-)

E

ea S-f

:- a_)

C)C. O ua ui

C - a) J

< m (o

0.0

4-) 4-

(V ) 0-. cu .3

a-) CDa

'C.~w 
V) CD - a

Ln C D w

S. L. 4-)

L~CV) C.

S.- a) ( (- ' a- )e

ji - M: <

_ 

b
C- -iC

C) C- :- ) L. 0



I.

APPENDIX B

PHOTOGRAPHS

(Taken on December 3, 1979)

Note: Water in reservoir was drained for dry
dredging operations when photos were taken
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Photo 1-Vew of est spilway from 
downstream. Abandoned

power Ious is at left. Portion of earth embaflk-

ment is at right.

Pht 2-Dtalsowing 
spaVllng of the two 

buttresses,

phoo 2 Dautmen and wingwall of West spilway. View is

from downstream.



ELECTRIC LIGHT PO1 [DA

j~ t"

Photo 3 -View from reservoir side with dam and concrete core
visible at left. The West spillway, adjacent to the

7i '-

aadn p hs ce

Photo 4 - View of retaining wall at right side of West spill-
way and base of 3bandoned tower. Note vertical
crack and spalling.



ELECTRIC LIGHT POND FAM

Photo 5 - View of West spill-
way with reservoir
on right. Note
sluice way, valve
and base of abandoned
power house at top.

- V

t

Photo 6 - Detail of sluice way at reservoir side of West
spillway. Note missing bar from trash rack.
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ELECTRIC LIGHT POND DAM

Photo 7 - View of the East spillway from reservoir side.
Note horizontal crack and spalling of right
abutment.

rK

Photo 8 View of reservoir from East spillway showing current
dredging operations.



ELECTRIC LIGHT POND DAM

Photo 9 - Detail showing spalling,
exposed rebar and crack
in right abutment of
East spillway. Portion -___
of emergency spillway
is shown at right.

Photo 10 - Detail showing
vertical crack in
left abutment of
East spillway and
the crack across
spillway.

.1j



ELECTRIC LIGHT POND X,;':

Photo 11 - View of downstream channel from West spillway
(at bottom).

t I

Photo 12 - View of East downstream channel. Sluice way water from

under East spillway is shown at left and portion
of emergency spillway at right.



ELECTRIC LIGHT POND DAM

i ,r I

Photo 13 - View of East channel, looking downstream, showing
roadway bridge approximately 700 feet from the
East spillway.

IV.

Photo 14 - View, looking upstream, of East and West channels
merging approximately 800 feet from the East spill-
way. East channel is on right.
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ELECTRIC LIGHT POND DAM

Photo 15 - View,looking upstream, toward East spillway on right
center and portion of emergency spillway adjacent to
it, on the left. Note sluiceway under East spillway.
Embankment and West spillway is out of photo on
viewer's left.
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APPENDIX C

SUMMARY OF ENGINEERING DATA



1.

CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA

ENGINEERING DATA

Name of Dam: ELECTRIC LIGHT POND DAM

Drainage Area Characteristics: 14.2 square miles

Elevation Top Normal Pool (Storage Capacity): 132.0 NGVD (18 acre-ft.)

Elevation Top Flood Control Pool (Storage Capacity): N/A

Elevation Maximum Design Pool: 137.84 NGVD (SDF pool: 65 acre-feet)

Elevation Top Dam: 137.60 NGVD (63 acre-feet)

SPILLWAY CREST:

a. Elevation 132.0 for east and west, 134.5 for emergency

b. Type Ungraded concrete ogee for East & West, trapezoidal weir
for emergency

c. Width 9 ft. (east); 6 ft. (west); 12 ft. (emergency)

d. Length 20 ft. (east). 47 ft. (west), 66 ft. (emergency)

e. Location Spillover Not observed due to drain flow from low level pipes
Water in reservoir drained for dry dredging

f. No. and Type cf Gates None

OUTLET WORKS:

a. Type 2-48-inch diameter low level outlet

b. Location One located on the west of west spillway through power-
house and other located at the west of east spillway

c. Entrance Inverts 124.3 ft. (NGVD, west) 122.45 (NGVD, east)

d. Exit Inverts 122.3 NGVD (Estimated-opening from power house)
122.07(NGVD East)

e. Emergency Draindown Facilities 2-48-inch pipe with manual operatedgate valves
HYDROMETEOROLOGICAL GAGES:

a. Type None

b. Location None

c. Records None

MAXIMUM NON-DAMAGING DISCHARGE: 4,634 cfs @ 137.6 NGVD
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APPENDIX D

HYDROLOGIC COMPUTATIONS
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